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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device which is possible for both of reflection 
type display and transmission type display in one device 
and in which the use efficiency of light is improved and 
the color reproducibility and transmittance are improved 
to realize high picture quality. 

SOLUTION: The device has an array substrate 2 where 
the light from a light source 6 enters through the back 
face, a counter substrate 4 where external light enters, 
and a liquid crystal layer 14 held between the array 
substrate 2 and the counter substrate 4. The device has 
a specified area ratio of the array substrate 2, a 
reflection plate 12 to reflect the entering external light 
to the liquid crystal layer 14, and an opening 13 to 
transmit the light from the light source 6 to the liquid 
-crystal layerM 4i* ^ ■:-■»■■- * -■■ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The tooth-back side transparence 
substrate in which the light from the light source 
carries out incidence from a tooth back, and the 
observer side transparence substrate in which 
outdoor daylight carries out incidence, It is the 
liquid crystal display which has the liquid crystal 
layer pinched between said tooth-back side 
transparence substrate and said observer side 
transparence substrate. Said tooth-back side 
transparence substrate The liquid crystal display 
characterized by having the reflective section 
which reflects in said liquid crystal layer said 
outdoor daylight which carried out incidence, and 
opening which makes the light from said light 
source penetrate to said liquid crystal layer by 
predetermined surface ratio. 

[Claim 2] The liquid crystal display characterized 
by arranging the light filter which the light and 
said outdoor daylight which carried out incidence 
from said light source penetrate to said tooth-back 
side transparence substrate or said observer side 
transparence substrate in a liquid crystal display 
according to claim 1. 

[Claim 3] It is the liquid crystal display 
characterized by the color reproduction range of 
the light filter ingredient of said opening being 
equivalent to the color reproduction range of the 
light filter ingredient of said reflective section in a 
liquid crystal display according to claim 2, or 
being larger than it. 

[Claim 4] It is the liquid crystal display 
characterized by the luminous transmittance of 
the light filter ingredient of said reflective section 
being equivalent to the luminous transmittance of 
the light filter ingredient of said opening in a 
liquid crystal display according to claim 2 or 3, or 
being higher than it. 

[Claim 5] It is the liquid crystal display 
characterized by the thickness of said light filter 
ingredient of said reflective section differing from 
the thickness of said light filter ingredient of said 
opening in a liquid crystal display according to 
claim 3 or 4. 

[Claim 6] It is the liquid crystal display 
characterized by the area of base of said light filter 
ingredient of said reflective section differing from 
the area of base of said light filter ingredient of 



said opening in a liquid crystal display according 
to claim 3 or 4. 

[Claim 7] Said reflective section is a liquid crystal 
display characterized by having the field in which 
said light filter ingredient is not formed in the 
liquid crystal display according to claim 6. 
[Claim 8] Said reflective section and said opening 
are a liquid crystal display characterized by the 
height from said tooth-back side transparence 
substrate being different, and being formed so 
that the thickness of the light filter ingredient of 
said reflective section and said opening may differ 
in a liquid crystal display according to claim 5. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention 
relates to the liquid crystal display which can 
display both a reflective mold and a transparency 
mold by one set about a liquid crystal display 
(Liquid Crystal Display^LCD). 
[0002] 

[Description of the Prior Art] The liquid crystal 
display usually has the tooth-back side 
transparence substrate with which the 
transparent electrode was formed in each and the 
observer side transparence substrate, and the 
liquid crystal layer pinched among these 
substrates. By impressing an electrical potential 
difference between the transparent electrodes of 
both substrates, liquid crystal is driven, the 
quantity of light of the light injected from an 
observer side transparence substrate is controlled, 
and an image is displayed. 

[0003] Moreover, a liquid crystal display is divided 
roughly into a transparency mold liquid crystal 
display and a reflective mold liquid crystal display. 
The transparency mold liquid crystal display has 
the light sources (back light etc.), changes the 
permeability of the light which injects from the 
light source and penetrates a liquid crystal layer, 
and displays an image on the tooth-back side of a 
liquid crystal layer. On the other hand, a reflective 
mold liquid crystal display changes the 
permeability of the light which the reflective film 
is prepared in the tooth-back side transparence 
substrate, is made to carry out incidence of the 
outdoor daylight, such as sunlight and indoor light, 
to a liquid crystal layer from an observer side 
transparence substrate side, reflects by the 
reflective film, and penetrates a liquid crystal 
layer, and displays an image. Not only 
monochrome display but color display can be 
carried out by preparing CF (light filter) which 
colors the transmitted light. 

[0004] Generally, since the light source is attached 
to a transparency mold liquid crystal display, a 
bright display is obtained, and it excels in contrast 
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and has the advantage that color display is also 
very legible. However, if the present transparency 
mold liquid crystal display is compared with CRT 
etc., although it will be a low power, its power 
consumption in the light source is still large. For 
this reason, when it is carried in the so-called 
notebook personal computer etc. and drives by the 
rechargeable battery, consumption of a cell is 
remarkable, the activity of long duration cannot 
be performed, but it has the problem of being 
inferior to portability. 

[0005] On the other hand, since a reflective mold 
liquid crystal display does not have the light 
source in equipment, even if carried in a notebook 
personal computer etc., power consumption is 
excellent in portability few. However, since 
outdoor daylight is used, while sufficient quantity 
of light will not be obtained but the whole display 
will become dark, contrast also has the problem 
that it is low and inadequate for carrying out color 
display of which high definition is required. 
[0006] In order to solve the problem which such a 
transparency mold and the reflective mold liquid 
crystal display have, the reflective color LCD 
panel which has arranged the light source and 
formed the transflective reflecting plate further in 
equipment is known. The structure of this 
reflective color LCD panel is explained using 
drawing 9 . Drawing 9 shows the cross section 
which cut the reflective color LCD panel in the 
direction vertical to the screen. 
[0007] The liquid crystal display 200 shown in 
drawing 9 has the array substrate (tooth-back side 
transparence substrate) 202 with which switching 
elements (not shown), such as a thin film 
transistor (TFT), were formed to each pixel field 
on the transparence glass substrate. The opposite 
substrate (observer side transparence substrate) 
204 which consists of an array substrate 202 and a 
transparence glass substrate which pinches the 
liquid crystal layer 214 about a predetermined eel 
gap in the location which counters is arranged. 
The array substrate 202 and the opposite 
substrate 204 are stuck by the sealing compound 
216 applied to the perimeter. 

[0008] The pixel electrode 222 which consists of a 
transparent electrode ingredient connected with 
TFT which is not illustrated is formed in each 
pixel field by the side of the liquid crystal layer 
214 of the array substrate 202. On the opposite 
substrate 204, the pixel electrode 222 and the 
light filter 226 which counters are formed through 
the liquid crystal layer 214. Furthermore on it, the 
transparence protective coat 228 is formed, and 
the common electrode 224 which consists of a 
transparent electrode ingredient is formed on it. 
[0009] The polarizing plate 218 is stuck on the 
liquid crystal layer 214 of the array substrate 202, 



and the field of an opposite hand, and the 
polarizing plate 220 which has polarization 
bearing which intersects perpendicularly with 
polarization bearing of a polarizing plate 218 is 
stuck on the liquid crystal layer 214 of the 
opposite substrate 204, and the field of an opposite 
hand. 

[0010] The transflective reflecting plate 212 is 
arranged in the array substrate 202 of a polarizing 
plate 218, and the field of an opposite hand. 
Generally the transflective reflecting plate 212 
has open beam structure for the hole detailed in 
the shape of a halftone dot in the reflecting plate, 
and serves to divide light into the reflected fight 
and the transmitted light by the predetermined 
ratio. However, fight is absorbed about 10% for 
itself [ transflective reflecting plate 212 ], and 
reduction in the quantity of light occurs. When the 
reflection factor in the transflective reflecting 
plate 212 is made into 80%, permeability is about 
10%. 

[0011] The light guide plate 210 is formed in the 
polarizing plate 218 of the transflective reflecting 
plate 212, and the field of an opposite hand. In the 
edge of a light guide plate 210, the fluorescence 
tubing 206 is arranged as the light source. The 
reflecting plate 208 is stuck on the transflective 
reflecting plate 212 of a light guide plate 210, and 
the field of an opposite hand. The light which 
injected the fluorescence tubing 206 progresses 
reflecting the inside of a light guide plate 206, it is 
reflected irregularly with a reflecting plate 208, 
carries out incidence to the transflective reflecting 
plate 212, about 10% of incident light penetrates it 
as mentioned above, it turns into the transmitted 
light 230; turns ; into the transmitted light 230 of 
polarization bearing predetermined with a 
polarizing plate 218, and progresses to the liquid 
crystal layer 214. After becoming irregular in the 
liquid crystal layer 214, the transmitted light 230 
penetrates one light filter 226 of R (red), G (green), 
and B (blue), and only the component of 
predetermined polarization bearing penetrates it 
from a polarizing plate 220. 

[0012] On the other hand, about 80% is reflected 
with the transflective reflecting plate 212, and the 
outdoor day Ugh t which carried out incidence from 
the opposite substrate 204 side turns into the 
reflected light 232. Since actuation of the reflected 
light 232 after this is the same as that of the 
above-mentioned transmitted light 230, 
explanation is omitted. 

[0013] Now, drawing 10 shows the general optical 
property of the light filter used for the liquid 
crystal display of a transparency mold and a 
reflective mold, respectively. Drawing 10 (a) shows 
the chromaticity coordinate (CIE1931 color 
coordinate system) of the light filter the object for 
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transparency molds, and for reflective molds. 
Drawing 10 (b) shows the luminous transmittance 
of the light filter the object for transparency molds, 
and for reflective molds. In the chromaticity 
coordinate shown in drawing 10 R> 0 (a), the 
triangle field (a) where top-most vertices were 
shown by the round mark shows the chromaticity 
of the light filter generally used with a 
transparency mold liquid crystal display. 
Moreover, the triangle field (b) where top-most 
vertices were shown by the triangle mark shows 
the chromaticity of the light filter used with a 
reflective mold liquid crystal display. Furthermore, 
the triangle field (c) where top-most vertices were 
shown by the square mark shows the chromaticity 
when the light which carried out incidence to the 
reflective mold liquid crystal display reflects with 
a reflecting plate and passes the light filter of a 
triangle field (b) twice. 

[0014] Moreover, in the luminous transmittance 
shown in drawing 10 (b), (alpha) of an axis of 
abscissa shows the luminous transmittance of the 
light filter of R, G, and B generally used with a 
transparency mold liquid crystal display, and is 
plotting the luminous transmittance of the white 
which are those composition by the square mark. 
Similarly, (beta) of an axis of abscissa shows the 
luminous transmittance of the light filter of R, G, 
and B generally used with a reflective mold liquid 
crystal display, and is plotting the luminous 
transmittance of the white which are those 
composition by the square mark. Furthermore, 
(gamma) of an axis of abscissa shows the luminous 
transmittance of each light which passed the light 
filter of (beta) twice, and is plotting the luminous 
• : transmittance of --the •'-wMte^»wMch— are--^^those- < -' 

composition by the square mark. . 
[0015] Generally, with a reflective mold liquid 
crystal display, in consideration of the thing and 
incident light with the low quantity of light of the 
outdoor daylight which carries out incidence to a 
panel passing through the inside of a light filter 
twice, although color purity (color reproduction 
range) is low, a light filter with high luminous 
transmittance is used. For this reason, the light 
filter which has the property of the triangle field 
(b) in the chromaticity coordinate shown in 
drawing 10 (a), and has the luminous 
transmittance shown in drawing 10 (b) (beta) is 
used. 

[0016] However, if the light filter for reflective 
molds which has the property of a triangle field (b) 
is used with a transparency mold liquid crystal 
display, as shown in the chromaticity coordinate of 
drawing 10 (a), only the color reproduction range 
of the triangle field (b) which is not will be 
obtained about 10% generally used with a 
transparency mold liquid crystal display of a 



triangle field (a), although [ moreover, ] the 
luminous transmittance of the white of the usual 
transparency mold (alpha) is about 30% so that 
clearly from the luminous transmittance shown in 
drawing 10 (b) receiving - the luminous 
transmittance of the white of a reflective mold 
(beta) - twice - for a certain reason, it will become 
the usual liquid crystal display twice the luminous 
transmittance of a transparency mold about 60%. 
[0017] If the light filter which, on the other hand, 
has the property of the triangle field (b) in the 
chromaticity coordinate shown in drawing 10 (a), 
and has the luminous transmittance shown in 
drawing 10 (b) (beta) is used with a reflective mold 
liquid crystal display, since the outdoor daylight 
which carried out incidence will pass a light filter 
twice, the color reproduction range becomes 
breadth and about 34% of a triangle field (a) to a 
triangle field (c). Moreover, luminous 
transmittance will be set to (gamma) and will be 
about 1.5 times the transparency mold (alpha). 
[0018] As explained above, although the quantity 
of light of extent which has also displayed the 
image by the transmitted light according 
[ luminous transmittance ] to a back light in the 
color reproduction range using the light filter of 
(beta) is obtained, it cannot obtain color display of 
image quality with them in a triangle field (b). 
[ the color reproduction range, low contrast, and ] 
[ sufficient ] Moreover, when it is used as a 
reflective mold, even if the outdoor daylight of 
sufficient quantity of light carries out incidence, it 
is extent from which the color display of low image 
quality is obtained, and when there is little 
incidence of outdoor daylight, even if it uses a back 
light, only still -lower image quality is acquired. 
Thus, the utilization effectiveness of light will 
decrease by using the transflective reflecting plate 
212, and it will become the color display of the low 
image quality which is less than the usual 
transparency mold. The actual condition is that 
sufficient display quality is not acquired even if it 
makes it display temporarily indoor [ with 
sufficient power ] etc. 
[0019] 

[Problem(s) to be Solved by the Invention] In the 
liquid crystal display which can display both the 
reflective mold by the Prior art, and a 
transparency mold as explained above, it has the 
problem that the utilization effectiveness of light 
is low. Moreover, even if sufficient color 
reproduction range is obtained with a reflective 
mold in color display, it has the problem that the 
transparency mold of the color reproduction range 
can be inadequate, or the reflective mold of 
permeability can be inadequate even if color 
reproduction range sufficient in a transparency 
mold is obtained, and sufficient color picture 
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cannot be displayed in both a transparency mold 
and a reflective mold. 

[0020] The object of this invention is to offer the 
liquid crystal display which can display both a 
reflective mold and the transparency mold which 
the utilization effectiveness of light is raised, and 
the color reproduction range and permeability are 
raised, and can realize high definition. 
[0021] 

[Means for Solving the Problem] The tooth-back 
side transparence substrate with which the light 
from the light source carries out incidence of the 
above-mentioned object from a tooth back, and the 
observer side transparence substrate in which 
outdoor daylight carries out incidence, It is the 
liquid crystal display which has the liquid crystal 
layer pinched between said tooth-back side 
transparence substrate and said observer side 
transparence substrate. Said tooth-back side 
transparence substrate It is attained by the liquid 
crystal display characterized by having the 
reflective section which reflects in said liquid 
crystal layer said outdoor daylight which carried 
out incidence, and opening which makes the light 
from said light source penetrate to said liquid 
crystal layer by predetermined surface ratio. 
[0022] In the liquid crystal display of 
above-mentioned this invention, it is 
characterized by arranging the light filter which 
the light and said outdoor daylight which carried 
out incidence from said light source penetrate to 
said tooth-back side transparence substrate or 
said observer side transparence substrate. 
Furthermore, the color reproduction range of the 
light filter ingredient of said opening is 
characterized by *-x equivalent -«tv,ta-the-vA color 
reproduction range of the light filter ingredient of 
said reflective section ] or being larger than it. 
Furthermore, luminous transmittance of the light 
filter ingredient of said reflective section is 
characterized by equivalent [ to the luminous 
transmittance of the fight filter ingredient of said 
opening ] or being higher than it. 
[0023] Moreover, in the liquid crystal display of 
above-mentioned this invention, thickness of said 
light filter ingredient of said reflective section is 
characterized by differing from the thickness of 
said light filter ingredient of said opening. 
Moreover, the area of base of said light filter 
ingredient of said reflective section is 
characterized by differing from the area of base of 
said light filter ingredient of said opening. 
Furthermore, said reflective section is 
characterized by having the field in which said 
fight filter ingredient is not formed. Moreover, in 
the liquid crystal display of above-mentioned this 
invention, said reflective section and said opening 
are characterized by the height from said 



tooth -back side transparence substrate being 
different, and being formed so that the thickness 
of the light filter ingredient of said reflective 
section and said opening may differ. 
[0024] 

[Embodiment of the Invention] The configuration 
of the outline of the liquid crystal display by the 
gestalt of operation of the 1st of this invention is 
explained using dr a win g I . Drawing 1 shows the 
cross section which cut the liquid crystal display 
in the direction vertical to the screen. The liquid 
crystal display 1 shown in drawing 1 has the array 
substrate (tooth back side transparence substrate) 
2 with which switching elements (not shown), 
such as TFT, were formed to each pixel field on the 
transparence glass substrate. The opposite 
substrate (observer side transparence substrate) 4 
which consists of an array substrate 2 and a 
transparence glass substrate which pinches the 
liquid crystal layer 14 about a predetermined eel 
gap in the location which counters is arranged. 
The array substrate 2 and the opposite substrate 4 
are stuck by the sealing compound 16 applied to 
the perimeter. 

[0025] The pixel electrode 22 which consists of a 
transparent electrode ingredient connected with 
TFT which is not illustrated is formed in each 
pixel field by the side of the liquid crystal layer 14 
of the array substrate 2. Moreover, between each 
pixel electrode 22 and the array substrate 2, two 
or more reflecting plates 12 which adjoin each 
other through the opening 13 of a predetermined 
gap are formed. 

[0026] On the opposite substrate 4, the pixel 
electrode 22 and the light filter 26 which counters 
are. formed -through- thev liquid f crystal /.layer -14: 
Furthermore on it, the transparence protective 
coat 28 is formed, and the common electrode 24 
which consists of a transparent electrode 
ingredient is formed on it. 

[0027] The polarizing plate 18 is stuck on the 
liquid crystal layer 14 of the array substrate 2, 
and the field of an opposite hand, and the 
polarizing plate 20 which has polarization bearing 
which intersects perpendicularly with polarization 
bearing of a polarizing plate 18 is stuck on the 
liquid crystal layer 14 of the opposite substrate 4, 
and the field of an opposite hand. 
[0028] The light guide plate 10 which constitutes a 
back light unit is formed in the array substrate 2 
of a polarizing plate 18, and the field of an 
opposite hand. In the edge of a fight guide plate 10, 
the fluorescence tubing 6 is arranged as the light 
source. The reflecting plate 8 is stuck on the 
polarizing plate 18 of a light guide plate 10, and 
the field of an opposite hand. The light which 
injected the fluorescence tubing 6 progresses 
reflecting the inside of a light guide plate 6, it is 
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reflected irregularly with a reflecting plate 8, is 
made into the transmitted light 30 of polarization 
bearing predetermined with a polarizing plate 18, 
is penetrated from the opening 13 between the 
reflecting plates 12 which carry out incidence to 
each pixel electrode 22, and adjoin it, and 
progresses to the liquid crystal layer 14. After 
becoming irregular in the liquid crystal layer 14, 
the transmitted light 30 penetrates one light filter 
26 of R (red), G (green), and B (blue), and only the 
component of predetermined polarization bearing 
penetrates it from a polarizing plate 20. 
[0029] On the other hand, it is reflected with a 
reflecting plate 12 and the outdoor daylight which 
carried out incidence from the opposite substrate 4 
side turns into the reflected light 32. Since 
actuation of the reflected light 32 after this is the 
same as that of the above-mentioned transmitted 
light 30, explanation is omitted. 
[0030] In the liquid crystal display by the gestalt 
of this operation, the opening (transparency 
section) 13 prepared between the reflecting plate 

12 made to reflect outdoor daylight in each pixel 
and the reflecting plate 12 of the plurality for 
making the light from reflecting plate 12 tooth 
back penetrate is formed by predetermined 
surface ratio. By adjusting the surface ratio of a 
reflecting plate 12 and opening 13, the amount of 
reflected lights of the reflected light 32 and the 
amount of transmitted lights of the transmitted 
light 30 can be adjusted. Therefore, desired 
reflection factor / permeability ratio can be 
obtained. Furthermore, since a transflective 
reflecting plate like before is not used, reduction of 
the quantity of light by the absorption of light can 
be suppressed, v-v*.,- ,!w,,:^v:^-^-. ^ 

[0031] Next, the liquid crystal display by the 
gestalt of operation of the 2nd of this invention is 
explained using drawing 2 thru/or drawing 5 . 
First, the configuration of the outline of the liquid 
crystal display by the gestalt of this operation is 
explained using drawing 2 . Drawing 2 shows the 
cross section which cut the liquid crystal display 
in the direction vertical to the screen. In addition, 
the same sign is given to the component which has 
the same operation function as the gestalt of the 
1st operation, and the explanation is omitted. As 
shown in drawing 2 , with the gestalt of this 
operation, the opposite substrate 4 which consists 
of a transparence glass substrate turns into a 
tooth-back side transparence substrate, and the 
array substrate 2 with which TFT and the pixel 
electrode 22 were formed is an observer side 
transparence substrate. Predetermined opening 

13 and the predetermined reflecting plate 12 of a 
gap are formed in the liquid crystal layer 14 side 
front face of the opposite substrate 4 
corresponding to each pixel field, respectively. The 



reflecting plate 12 is formed with aluminum 
(aluminum). The light filter 26 is formed on a 
reflecting plate 12 and opening 13. About the 
configuration of a light filter 26, the back is 
explained in full detail using drawing 3 . On the 
light filter 26, the common electrode 24 which 
consists of a transparent electrode ingredient is 
formed. The array substrate (observer side 
transparence substrate) 2 which consists of an 
opposite substrate 4 and a transparence glass 
substrate which pinches the liquid crystal layer 14 
about a predetermined eel gap in the location 
which counters is arranged. The array substrate 2 
and the opposite substrate 4 are stuck by the 
sealing compound 16 applied to the perimeter. 
[0032] The pixel electrode 22 which consists of a 
transparent electrode ingredient which switching 
elements (not shown), such as TFT, are formed in 
each pixel field by the side of the liquid crystal 
layer 14 of the array substrate 2 to each pixel field, 
and is connected with TFT is formed. 
[0033] The polarizing plate 18 is stuck on the 
liquid crystal layer 14 of the opposite substrate 4, 
and the field of an opposite hand, and the 
polarizing plate 20 which has polarization bearing 
which intersects perpendicularly with polarization 
bearing of a polarizing plate 18 is stuck on the 
liquid crystal layer 14 of the array substrate 2, 
and the field of an opposite hand. 
[0034] The light guide plate 10 is formed in the 
opposite substrate 4 of a polarizing plate 18, and 
the field of an opposite hand. In the edge of a light 
guide plate 10, the fluorescence tubing 6 is 
arranged as the light source. The reflecting plate 8 
is stuck on the polarizing plate 18 of a light guide 
plate-10, and : the . field of -an . opposite hand. The 
light which injected the fluorescence tubing 6 
progresses reflecting the inside of a light guide 
plate 10, is reflected irregularly with a reflecting 
plate 8, is made into the transmitted light 30 of 
polarization bearing predetermined with a 
polarizing plate 18, and carries out incidence to 
the opening 13 between reflecting plates 12. The 
transmitted fight 30 penetrates one fight filter 26 
of R (red), G (green), and B (blue), and it carries 
out incidence to the liquid crystal layer 14. 
[0035] On the other hand, it is reflected with a 
reflecting plate 12 and the outdoor day fight which 
carried out incidence from the array substrate 2 
side turns into the reflected light 32. Since the 
operation on the optical path of the reflected light 
32 after this is the same as that of the 
above-mentioned transmitted light 30, 
explanation is omitted. By controlling the applied 
voltage of two or more pixel electrodes 22 prepared 
in the array substrate 4, the injection quantity of 
light of the above-mentioned transmitted light 30 
or the reflected light 32 can be adjusted, and an 
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image can be displayed, it cannot be dependent on 
the class of liquid crystal to be used, and the 
actuation explained above can be applied to any 
liquid crystal, such as TN Gt can twist and 
nematic) mold, a STN (super-torsion - nematic) 
mold, and a strong dielectric mold. 
[0036] Next, about 26 light filter of the opposite 
substrate 4 of the liquid crystal display by the 
gestalt of this operation shown in drawing 2 is 
explained using drawing 3 R> 3 and drawing 4 . 
Drawing 3 shows the about 26 light filter [ of the 
opposite substrate 4 ] cross section. Drawing 4 
shows the condition of having seen some of two or 
more light filters 26 formed on the opposite 
substrate 4 from the array substrate 2 side. As 
shown in drawing 3 and drawing 4 , aluminum 
film of about 0.1 -micrometer thickness is formed 
in each pixel [ of R, G, and B ] (a) - (d) as a 
reflecting plate 12. The opening 13 of 20% of 
magnitude of each pixel area is formed in the 
center section of each reflecting plate 12. The light 
filter 26 is formed on each (pixel a) the reflecting 
plate 12 of - (d) and opening 13. 
[0037] the object with a thickness of about 1.1 
micrometers equipped with the spectral 
characteristic for reflective mold liquid crystal 
displays on the pixel (a) and the reflecting plate 12 
of (d) for R (red) - light filter ingredient 26R-1 is 
formed, the object with a thickness of 1.1 
micrometers equipped with the spectral 
characteristic for transparency mold liquid crystal 
displays on a pixel (a) and the opening 13 of (d) for 
R - light filter ingredient 26R-2 are formed, the 
object with a thickness of about 1.1 micrometers 
which similarly was equipped with the spectral 
char acteristiG - for^ reflective -mold liquid -crystal 
displays on the reflecting plate 12 of a pixel (b) for 
G (green)— light filter ingredient 26G-1 is formed, 
the object with a thickness of 1.1 micrometers 
equipped with the spectral characteristic for 
transparency mold liquid crystal displays on the 
opening 13 of a pixel (b) for G - light filter 
ingredient 26G-2 are formed, moreover, the object 
with a thickness of about 1.1 micrometers 
equipped with the spectral characteristic for 
reflective mold liquid crystal displays on the 
reflecting plate 12 of a pixel (c) for B (blue) light 
filter ingredient 26B-1 is formed, the object with a 
thickness of 1.1 micrometers equipped with the 
spectral characteristic for transparency mold 
liquid crystal displays on the opening 13 of a pixel 
(c) for B light filter ingredient 26B-2 are formed. 
On these light filters 26, the common electrode 24 
which consists of ITO (indium Tin oxide) with a 
thickness of about 0.15 micrometers is formed. 
[0038] Drawing 5 shows a chromatdcity coordinate 
( drawing 5 (a)) and luminous transmittance 
( drawing 5 (b)) same with' having been shown in 



drawing 10 . In the chromaticity coordinate shown 
in drawing 5 (a), the triangle field (a) where 
top most vertices were shown by the round mark 
shows the color reproduction range obtained by 
light filter ingredient 26R-2 formed on the opening 
13 which the transmitted fight 30 passes, 26G-2, 
and 26B-2. The triangle field (b) where top most 
vertices were shown by the triangle mark shows 
the color reproduction range obtained by light 
filter ingredient 26R-1 formed on the reflecting 
plate 12 which the reflected fight 32 reflects, 
26G1, and 26B-1. Furthermore, the triangle field 
(c) where top-most vertices were shown by the 
square mark shows the color reproduction range 
when the outdoor daylight which carried out 
incidence reflects with a reflecting plate 12 and 
passes the light filter of a triangle field (b) twice. 
[0039] Moreover, in the luminous transmittance 
shown in drawing 5 (b), (alpha) of an axis of 
abscissa shows the luminous transmittance of 
fight filter ingredient 26R-2, 26G-2, and 26B-2, 
and is plotting the luminous transmittance of the 
white which are those composition by the square 
mark. Similarly, (beta) of an axis of abscissa shows 
the luminous transmittance of light filter 
ingredient 26R-1, 26G-1, and 26B-1, and is 
plotting the luminous transmittance of the white 
which are those composition by the square mark. 
Furthermore, (gamma) of an axis of abscissa 
shows the luminous transmittance of each light 
which passed the light filter ingredient of (beta) 
twice, and is plotting the luminous transmittance 
of the white which are those composition by the 
square mark. 

[0040] It is based on drawing 5 . Light filter 
ingredient . 26RvL?-26G*lr >26B--lIfit comparesr(it ia 
hereafter called the light filter ingredient of the 
reflective - section) with light filter ingredient 
26R-2, 26G-2, and 26B-2 (henceforth the light 
filter ingredient of opening), it will set in the color 
reproduction range. Consider as x2<= (light filter 
ingredient of opening), and it sets to luminous 
transmittance. (Light filter ingredient of the 
reflective section) (Light filter ingredient of the 
reflective section) By considering as x2>= (light 
filter ingredient of opening), the image of color 
repeatability sufficient in a transparency mold can 
be obtained now for a bright image in a reflective 
mold. 

[0041] In order to form light filter ingredient 
26R-2 on light filter ingredient 26R-1, 26G1, and 
26 B l and openings 13 on a reflecting plate 12, 
26G-2, and 26B-2 so that the above-mentioned 
conditions may be fulfilled, it can obtain easily by 
changing the coloring layer membrane thickness 
of a light filter, or changing surface ratio of a 
coloring layer. 

[0042] Next, the configuration of the outline of the 
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liquid crystal display by the gestalt of operation of 
the 3rd of this invention is explained using 
drawing 6 . The liquid crystal display by the 
gestalt of this operation has the description at the 
point that about 26 light filter [ by the side of the 
opposite substrate 4 of the gestalt of the 2nd 
operation ] configurations differ. Therefore, the 
same sign is given to the component which has the 
same operation function as the gestalt of the 2nd 
operation, and the explanation is omitted. 
Drawing 6 shows the about 26 light filter [ of the 
opposite substrate 4 from which the liquid crystal 
display was cut in the direction vertical to the 
screen ] cross section, and supports drawing 3 in 
the gestalt of the 2nd operation. 
[0043] As shown in drawing 6 , aluminum film of 
about 0.1 -micrometer thickness is formed in each 
pixel [ of R, G, and B ] (a) ■ (d) as a reflecting plate 

12. On the reflecting plate 12, the transparence 
resist film 40 with a thickness of 0.8 micrometers 
is formed. The opening 13 of 20% of magnitude of 
each pixel area is formed in the center section of 
each reflecting plate 12 and the transparence 
resist film 40. The light filter 26 is formed on each 
(pixel a) the reflecting plate 12 of - (d) and opening 

13. the acrylic object with a thickness of about 0.2 
micrometers equipped with the spectral 
characteristic for transparency mold liquid crystal 
displays on the transparence resist film 40 on a 
pixel (a) and the reflecting plate 12 of (d) for R 
(red) - light filter ingredient 26R-1 is formed, the 
acrylic object with a thickness of 1.1 micrometers 
equipped with the same spectral characteristic for 
transparency mold liquid crystal displays on a 
pixel (a) and the opening 13 of (d) for R light 
filter ingredient -26R*2 are -forme d;- Light filter 
ingredient 26R-1 and 26R-2 are simultaneously 
formed with the same ingredient, and only 
thickness is different. 

[0044] the acrylic object with a thickness of about 
0.2 micrometers which similarly was equipped 
with the spectral characteristic for transparency 
mold liquid crystal displays on the transparence 
resist film 40 on the reflecting plate 12 of a pixel 
(b) for G (green) light filter ingredient 26G-1 is 
formed, the acrylic object with a thickness of 1.1 
micrometers equipped with the same spectral 
characteristic for transparency mold liquid crystal 
displays on the opening 13 of a pixel (b) for G - 
light filter ingredient 26G-2 are formed. Light 
filter ingredient 26G-1 and 26G-2 are 
simultaneously formed with the same ingredient, 
and only thickness is different. 
[0045] moreover, the acrylic object with a 
thickness of about 0.2 micrometers equipped with 
the spectral characteristic for transparency mold 
liquid crystal displays on the transparence resist 
film 40 on the reflecting plate 12 of a pixel (c) for B 
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(blue) - light filter ingredient 26B1 is formed, the 
acrylic object with a thickness of 1.1 micrometers 
equipped with the same spectral characteristic for 
transparency mold liquid crystal displays on the 
opening 13 of a pixel (c) for B - light filter 
ingredient 26B-2 are formed. Light filter 
ingredient 26B-1 and 26B-2 are simultaneously 
formed with the same ingredient, and only 
thickness is different. On these light filters 26, the 
common electrode 24 which consists of ITO with a 
thickness of about 0.15 micrometers is formed. 
[0046] Thus, with the gestalt of this operation, not 
using the light filter ingredient with which the 
reflective section differs in the spectral 
characteristic from opening like the gestalt of the 
2nd operation, the thickness was changed by the 
reflective section and opening using the same light 
filter ingredient, and the desired spectral 
characteristic has been acquired, respectively. 
[0047] A production process can be simplified by 
carrying out like this. In order to form opening 13 
in the center section of the reflecting plate 12 of 
each pixel first, the transparence resist film is 
applied to the whole surface, patterning is carried 
out using the photolithography technique, and, 
specifically, the transparence resist film 40 is 
formed. A reflecting plate 12 is etched by using the 
transparence resist film 40 as an etching mask, 
and opening 13 is formed. Subsequently, postbake 
of the transparence resist film 40 which remained 
on the reflecting plate 12 is carried out, and it 
leaves the transparence resist film 40 with a 
thickness of 0.8 micrometers. Subsequently, it 
forms in 0.2 micrometers in thickness on the 
sequential reflective section (a reflecting plate 12 
and transparence resist film 40); and eaeh acrylic 
light filter ingredient equipped with the spectral 
characteristic for transparency molds is formed in 
1.1 micrometers in thickness on opening 13. 
Subsequently, the ITO film with a thickness of 
about 0.15 micrometers is formed in those front 
faces. Thus, it becomes being the same as that of 
what also showed the spectral characteristic in the 
reflective section and opening of a light filter 
which were formed to drawing 5 . 
[0048] Although the good acrylic light filter 
ingredient (1.1 micrometers in thickness) of 
surface smoothness was formed in the opening 
level difference of 0.9 micrometers and the light 
filter ingredient with a thickness of 0.2 
micrometers was formed in the reflective section 
with the gestalt of this operation, desired 
thickness can be obtained by the reflective section 
and opening by controlling an opening level 
difference by the surface smoothness of a light 
filter ingredient. Moreover, structure with the 
same said of controlling the thickness of a 
reflecting plate 12 can be acquired instead of using 
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the transparence resist film 40. 
[0049] Next, it explains using liquid crystal 
display drawing 7 and drawing 8 by the gestalt of 
operation of the 4th of this invention. The liquid 
crystal display by the gestalt of this operation has 
the description at the point that about 26 light 
filter [ by the side of the opposite substrate 4 of the 
gestalt of the 2nd operation ] configurations differ. 
Therefore, the same sign is given to the 
component which has the same operation function 
as the gestalt of the 2nd operation, and the 
explanation is omitted. Drawing 7 shows the 
about 26 light filter [ of the opposite substrate 4 
from which the liquid crystal display was cut in 
the direction vertical to the screen ] cross section, 
and supports drawing 3 in the gestalt of the 2nd 
operation. Drawing 8 shows the condition of 
having seen some of two or more light filters 26 
formed on the opposite substrate 4 from the array 
substrate 2 side. 

[0050] As shown in drawing 7 and drawing 8 , 
aluminum film of about 0.1 micrometer thickness 
is formed in each pixel [ of R, G, and B ] (a) - (d) as 
a reflecting plate 12. The opening 13 of 20% of 
magnitude of each pixel area is formed in the 
center section of each reflecting plate 12. The light 
filter 26 is formed on each (pixel a) the reflecting 
plate 12 of - (d) and opening 13. the object with a 
thickness of about 1.1 micrometers equipped with 
the spectral characteristic for transparency mold 
liquid crystal displays in a pixel (a) and (d) for R 
(red) light filter ingredient 26R-1 is formed in 
four on a reflecting plate 12 in the rectangular 
parallelepiped configuration. The area of base of 
light filter ingredient 26R-1 is about 25% of the 
area of -a reflecting plate- l~2v»the object -with a 
thickness of 1.1 -micrometers equipped with the 
same spectral characteristic for transparency 
mold liquid crystal displays on a pixel (a) and the 
opening 13 of (d) for R - light filter ingredient 
26R-2 are formed. Light filter ingredient 26R1 
and 26R-2 are simultaneously formed with the 
same ingredient. 

[0051] the object with a thickness of about 1.1 
micrometers which similarly equipped the pixel 
(b) with the spectral characteristic for 
transparency mold liquid crystal displays for G 
(green) light filter ingredient 26G-1 is formed in 
four on a reflecting plate 12 in the rectangular 
parallelepiped configuration. The area of base of 
light filter ingredient 26G-1 is about 25% of the 
area of a reflecting plate 12. the object with a 
thickness of 1.1 micrometers equipped with the 
same spectral characteristic for transparency 
mold liquid crystal displays on the opening 13 of a 
pixel (b) for G - light filter ingredient 26G-2 are 
formed. Light filter ingredient 26G-1 and 26G-2 
are simultaneously formed with the same 



ingredient. 

[0052] moreover, the object with a thickness of 
about 1.1 micrometers which equipped the pixel 
(c) with the spectral characteristic for 
transparency mold liquid crystal displays for B 
(blue) - light filter ingredient 26B1 is formed in 
four on a reflecting plate 12 in the rectangular 
parallelepiped configuration. The area of base of 
light filter ingredient 26B1 is about 25% of the 
area of a reflecting plate 12. the object with a 
thickness of 1.1 micrometers equipped with the 
same spectral characteristic for transparency 
mold liquid crystal displays on the opening 13 of a 
pixel (c) for B - light filter ingredient 26B-2 are 
formed. Light filter ingredient 26B1 and 26B-2 
are simultaneously formed with the same 
ingredient. These light filters 26 are embedded by 
the transparence resist film 46, and the common 
electrode 24 which consists of ITO with a 
thickness of about 0.15 micrometers is formed on 
the transparence resist film 46 by which 
flattening was carried out. 

[0053] Thus, with the gestalt of this operation, it 
has the description at the point which does not 
change the thickness of a light filter by the 
reflective section and opening like the gestalt of 
the 3rd operation, but rationalizes the optical 
property of the whole reflected light by the 
existence of the light filter ingredient concerned 
on a reflecting plate 12 using the same light filter 
ingredient. 

[0054] the rate of the reflected light 44 reflected 
with the direct reflecting plate 12, without the 
rate of the reflected light 42 which penetrates the 
inside of light filter ingredient 26R1, 26G1, and 
6-261" among. -the -reflected -lights* of-the- outdoor 
daylight which carried out incidence, and is 
reflected with a reflecting plate 12 becoming 25%, 
and penetrating a light filter ingredient by such 
configuration - 75% - ** - it becomes. The optical 
property of these reflected lights 42 and the 44 
whole becomes being the same as that of the 
triangle field (c) in the chromaticity coordinate 
shown in drawing 5 (a). Even if it uses the same 
light filter formation ingredient for opening 13 a 
reflecting plate 12 top by carrying out like this,, 
the light filter of an optical property which is 
different by opening 13 a reflecting plate 12 top 
can be obtained. In addition, although the surface 
ratio of the coloring layer of the reflective section 
and opening can be set as arbitration, it also 
becomes possible by not preparing a coloring layer 
in the reflective section to display monochrome 
image bright as a reflective mold liquid crystal 
display, and to display a color picture as a 
transparency mold liquid crystal display. 
[0055] Since the reflective section in which the 
incident light of a from is reflected the outside by 
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the side of an observer, and opening which makes 
the incident light from the light source by the side 
of a tooth back penetrate are formed for every 
pixel by predetermined surface ratio according to 
the gestalt of this operation, the ratio of a desired 
reflection factor and permeability is obtained, and 
the liquid crystal display which can display both 
the absorption of light, a reflective mold with little 
attenuation, and a transparency mold can be 
offered. 

[0056] Furthermore, when carrying out color 
display, it ** by the color purity (color 
reproduction range) and luminous transmittance 
of a light filter ingredient in the reflective section 
and opening changing light filter thickness, or 
changing the ratio of the area of base of a light 
filter ingredient. The liquid crystal display which 
can display both the reflective mold with which 
color reproduction range sufficient also in a 
reflective mold or a transparency mold is obtained, 
and a transparency mold is realizable by 
considering as reflective section <= opening in 
color purity, and considering as reflective section 
>= opening in permeability. 

[0057] Not only the gestalt of the above-mentioned 
implementation but various deformation is 
possible for this invention. For example, although 
the reflecting plate 12 is formed in the opposite 
substrate 4 side with the gestalt of the above 2nd 
thru/or the 4th implementation, even if this 
invention arranges the opposite substrate 4 to an 
observer side as shown not only in this but in 
drawing 1 , and it arranges the reflecting plate 12 
with which the array substrate 2 has been 
arranged and opening 13 was formed in the 
tooth-back -sidey *it ? is - easy -to * be* natural this 
invention ]. 
[0058] - - 

[Effect of the Invention] According to this 
invention the above passage, the liquid crystal 
display which can display both the reflective mold 
which the utilization effectiveness of light is 
raised, and the color reproduction range and 
permeability are raised, and displays a 
high- definition image, and a transparency mold is 
realizable. 

[Brief Description of the Drawings] 

[Drawing ll It is drawing showing the cross 

section which cut the liquid crystal display by the 

gestalt of operation of the 1st of this invention in 

the direction vertical to the screen. 

[Drawing 2] It is drawing showing the cross 

section which cut the liquid crystal display by the 

gestalt of operation of the 2nd of this invention in 

the direction vertical to the screen. 

[Drawing 31 It is drawing showing the cross 

section near [ on the opposite substrate of the 



liquid crystal display by the gestalt of operation of 
the 2nd of this invention ] the light filter. 
[Drawing 41 It is drawing showing the condition of 
having seen some of two or more light filters on 
the opposite substrate of the liquid crystal display 
by the gestalt of operation of the 2nd of this 
invention from the array substrate side. 
[Drawing 51 It is drawing showing the 
chromaticity coordinate and luminous 
transmittance of a light filter in a liquid crystal 
display by the gestalt of operation of the 2nd of 
this invention. 

[Drawing 6l It is drawing showing the 
configuration of the cross section which cut the 
liquid crystal display by the gestalt of operation of 
the 3rd of this invention in the direction vertical to 
the screen. 

[Drawing 71 It is drawing showing the 
configuration of the cross section which cut the 
liquid crystal display by the gestalt of operation of 
the 4th of this invention in the direction vertical to 
the screen. 

[Drawing 81 It is drawing showing the condition of 
having seen some of two or more light filters on 
the opposite substrate of the liquid crystal display 
by the gestalt of operation of the 4th of this 
invention from the array substrate side. 
[Drawing 91 It is drawing showing the cross 
section which cut the conventional reflective color 
LCD panel in the direction vertical to the screen. 
[Drawing 101 It is drawing showing the general 
optical property of the fight filter used for the 
liquid crystal display of a transparency mold and a 
reflective mold, respectively. 
[Description of Notations] 

1, 200 Liqui&erystal display • . - * u . ~ 

2,202 Array substrate 

4,204 Opposite substrate 

6,206 Fluorescence tubing 

10,210 Light guide plate 

12,208 Reflecting plate 

13 Opening 

14,214 Liquid crystal layer 

16,216 Sealing compound 

18 20,218,220 Polarizing plate 

22,222 Pixel electrode 

24,224 Common electrode 

26,226 Light filter 

28,228 Transparence protective coat 

30,230 Transmitted fight 

32,232 Reflected light 

40 46 Transparence resist film 

212 Transflective Reflecting Plate 
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*^-|>RStSffl^* 7-7 ^ ^®gffl^«^a 
X-m^Z t. Hi 0 ( a ) <OfeJgJ^St^-f J: 3 fc. S 

01 o%gjeu*^^=^miis ( b ) o&mmamL 
i)mt>ti^\ tfe,no(b) tz^-tmmmm^ 
^wtzfrKkoiz, mmwm&m («) coe<oa'SS3a 
mamio %x'foh<n\,zitiLxm$m ( /3 ) ey&eymm 

tmm<o 2 ®coimmmL t * ■» t 1 2 a . 

[0017] 010 ( a ) fc^feJSEJffiglCtJtt 

( b ) wtttitu. hi 0 ( b ) fc^-r 

(/3) co«iSS3^^2:^rr&*7-7-f;^^RMfflM 

^2@jl3a-r.S«0-C, £B3!§effl#HfM^iiS ( c ) 
J£#9. =ft&mt£ (a) (7)^3 4%mStc^ri». ^ 

«!SSiS^{4 ( r ) fcSr^T . SJSS ( a ) 
1. 5fStc^S. 

[0018] iil±mm LKi. 0 tc. feU^HA^H^^ 

( b ) rffijSaSja** 1 ( >s ) ^9-7 -r /k?*& 

tffe<+#%mmcr>lt 9-^Srf#^ Cl t tfXZ &\ 

SOJ'h^Aftf LTtffiV «ScO* 9-^M# hfih 
m&X'h*). 9\-ft<?)Aflitf'J?%^tir&lzW< y7 7'( h 

13 s ^JSiaRlt«2 1 2SrfflV^CltT'3tOfiJffl5s6^ 

a&i'-u a^o^statf : 5rv^< ( ««o^9-^ 
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[00 19] 

SOPI*T+»=Sr* 7-H<&£^e-ti:l> ^ f: #T'£ & 
[0020] *^HHcOBa<j{i. 3t<0f«ffl^S:iai±$ 

[00 2 1] 

JfrC* LX ^hZb Sr#mt i-««A«j]^fimc J: -> X 

[0022] Mttminm&mTmwiz&^x . una 

#7-7^*#IEg$*iT^&£fc£*#ta£:-t&. $ 
[00233 *jfcJUe*^<0«J«^2at=*»V *T . 

iatr&. H5i5R*fSP^B(rie^7-7^;p^»^ 
coisffl«(i. mrfe^p^B<fie^7-7^^»^<7)S 

»i, |frlB*7-7-f^^«^*^$m:v^^fI^Sr 

^atctjv^Ts HirieKMgi5tmieBgpa5m7-7^ 

[00 24 3 



1 ti. *&Ii£^S£ -e-co^BS^Sit^^iSjTWair L 
fcBfiHfcSl/O**. Hl(3jt*18UWSii3eHltt. & 
BB^77.S«±tCTFT^)X>f /^y^^ im&t 

mfo) 2£*LT^3. TU^f««i2fc^n»{5S 
fc. «b b b ® 1 4 £m£<0-fc/M^ 'y7T«taBM 

?xst^^&»i4»R(f»»fli]m«R) Aim 

[0025] TU-f S(R2<7)?Sa« 1 4fS<0#ffl?i?iH§g 

iz\m* i & wr FTb mwn*tL2>mammtt®frt>% 
2bTu<<mm.2b <vmz\mfe<wm<r)ffluu 1 3 $■ 

[00263 »|»]««4_Lfc*i. %fl@ 1 4 $:^LTM 

^mag2 2 t*ww-s;5r?-7 -* /u* 2 6t><m$&tix 
[00273 T\s4mw>2<r>m&m\4b%Mm<nmi,z 

ttfiBHKl 8#3fi9 Wt^ftTiiO. *tfi»£4co?&II 
« 1 4 tRJtWOIfctt. miflSftSEl 8<^fflBfcfrft 

[0 0 283 <!3t«l 8<7)TWS«2fcR*rfH!lc0ffll;: 
<i^'-y^^-< h$-^fi£-rs^3fe«l 0*^t^ 

ldS$ixTV^ . 1 0W«7fe« 1 8 bKMMcom 

lZtemm8tf91i*)ttlft>tLX^h. mft®6£ttliiL 

•C«-B^«© 2 2 (CAW L . P«-ri»R»t« 1 2 
Pgii 1 3*^SjgUT?SEBiS 1 4 fcJStf . Si§i3t3 Oii 
J« n l«14T3BH$*ir*»feR (#) . G («) , B 
(*) w-ftifrcotr?-? t)U?2 6 : S:m3@iLXffi3t 

[00293 Stl*J»IR4IBI*>^A*tU^ra±R 
W«l 2X5ifttZtlXmtt%.3 2b%h. ZtltmcoK 

m%3 2 cr>mm3.±j£<?m®>t 3ot mmx-h h nx-m 
[00303 *$m<nmmiz± hm^mm.m.(,zn^ 

X, #BSf*l^h5K^RSt?^*RW^l 2b, 

1 2^mfrh<rft*m&%ik&tzfr<r>mL<r>mtm 2 
mzsk»t*itfzmn® 1 3b\m^mmt 
x&m.2tix^&. mmi 2bmn&i 3fccoH«jt 

3 0O^S3tSi:?:iraS-rSC:t* ? -C'l=l.. ^<Dt^tb, 

ffim<r)^Mm/mmiti^z\bt<x'^h, zbiz. 
o %¥m&&fmt:m^x\,^\wx'fte)®iM 
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[ o o 3 1 ] mz. ^wnn^commommizj: 

mfoe>Bf&£.£ &miy$&m&e>M®e>i8f8.zm 2 zm 
^xmttz. 02<i, m&mn&iw$:*<r)m*wizm 

tt^zttLxznmmtm-th. m2iz^-rxo^ 

nwwmwwfc t % 0 . t f TRx/mmm® 2 2 
s tit* r u 4 2 ^mmmmmmc. t & -> x ^ § . 

SB 1 3 £ Rlt« 1 2 t tf&ffi^t&cfctfE lt -efim 

^$*itv^. Rgtan 2{iCT^.jfr;i^5-^A (a 

1 ) TBf8.ZtlX^Z>. RWflRl 2&t/BBPgin 3±tC 
«*^-7-r^^2 6*^fiK$nTV^„ *y-y i)V 
9 2 6tf)*8j££o^-Cttf&gia3 fcfflWCBatt-* . ij 

v-y 2 esj l z\mwmm¥Afrhtch*m'w& 

2 4«£$*Vt^-&. ftfaW®.4hft\ftth&WS<z^ 
£ftTV^. Tb-f««2i:W(frja«t4i:{i-5-coiSSI(C 

[00323 r\"<mL2<nm&m 1 4ffljw#®^^ 

1)^%hW%W&2 2Wm%ivX^h. 
[0033] *f[fijSI£4 <7>&,P B J1 1 4 i: RMM^MiZii 

Jl 1 4 £K*ffflkO®te«:. Mz.\mftM .1 8<7Jflfft#(i 

t ssw s(i3te^^*t--i» «3tts 2 0 #sg 0 wt ^ 

[0034 3 m*M 1 8^[6]S«4 1 Kttmnmzii 
mxmiofimfhtix^z. mxMi ooasastji* 

«i 8 tsmwnmiztemmsjtmwfbix.x^ 
h. m^6imtiiLtzmt. mxmi o^srsstL-o 

Oil*. R8t«8T'SlJUJ*LTfliBfc«U 8T'^£0<1^ 
*fi[^^3t3 0tc$^TRW«l 2^^PSS1 31C 
Aftf-TS. jgjS3fe3 0iiR <*) , G (*§) . B (*) 
cov \-fi\tf>0>ti 7 - 7 -f 2 6 LTJeESil 1 4 

fcASt-rs. 

[00 3 53 rWS«2ffl*^AStL*:*h3tti 

1 2T'RM$^TRW3t3 2 
Rtf3fe3 2<?)3t8S±T'<7)f^ffl(SJi^<7)^ji3t3 0 t |S!« 
-C'ft&c7)T-iJi H J«±*B&t-|>. TP^S«4lCiStt^ix^ 
«Sc«0ffi^«@2 2<?MraSff£$flflp-rS£fc£<}: 0± 
fB23fi3£ 3 0 h h 3 2 (Dttliiftmimffi LX 

stn 0Bfeis*i*-?*-7?)a, ss^ms^v^ 



[ 0 0 3 6 3 ®2^t^2t^lS6<om®tc«J:S?eE 
Sa^S^(6]S«4 <Mi 7-7^/^2 6 
3&l^04&iBV^TlttH^-s. 03«. ttmmWL4<r>*) 
7-7^;P^2 6ififi?<7)Br®5r*tTV%&. 04»i. it 
fflS«4±tC^j£$*UtMfcO# 5-7^#2 6«- 

t^H4te*fJ:dfc:. R. G v B<o#Bfit ( a ) ~ 
( d ) f>z\m 0 . 1 yu mcoffi«<0 A 1 ffit#K&MS 1 2 

i/carastixu*. #s*f^i 2<r>*$M\,z\t&mm 

ffiffl<02 0%<O±^§<OlBPgi51 3*^fi£§il-CV^. 

( a ) - ( d ) <7)%mm 1 2&imn® 1 3±iz 

A^—y 4 iV? 2 6tf&fcZtlX v-i^ . 
[ 0 0 3 7 3 ( a ) ( d ) <T>msWL 1 2±lC 

1. l>umc7)R (5^) -f;P^«^326R-l 
MnAdilTV^. IS(a)M (d) corangSl 3 

1. lumcORHX?— y -f;U^^!fE|2 6R-2* ! ?gfiS; 
$nTV^^. H«fctT. H* ( b ) «0^«1 2±{C 

1. lumCOG (Mi) ffl*7-7^;^TO2 6G-l 
* ^ JBBK^^^TV^5 <> H* (b) C0WPSP1 3±W±. S 
JHHMWl*8atffl<04h3l£»ttt«ifc*S 1 . 1 
coGmt y-y 4 mA2 6 G - 2 WW&.Z1XX w 

£tz. mm ( c ) c7)Klft£l 2±tc(±, RIMtal, 
«*^iaffl«^*tttt$-<li.?tJ¥$i^ 1 . l//mC0B 
(») m*y-y j>\s?Mm2 6 B- i*^j£$#rcv> 

( c ) wrangpi 3±tcti N m&wmg,m$i 

mm<0-frftft&i:ffiz.fcmZ 1 . l^mC0Bffl^7-7 
4)U?ttm2 6B-2 tfm&ZixX ^ S ; ZiXiyJdy-^ 
y4iV92 6±fc:fiJ5$*«70 . l 5jum^ I TO 
^'•7A 'f^' **1M K ) *^^rl»fta«®2 4*>' 

[00383 05fi. Ill O^LJtWt^cOfeK^ 
S (H5 (a) ) t^SSiS^ (05 (b) ) SttkLT 
05 (a) ^-rfeSSIS^V^T. H^AEP 
•C^S^H^ff^ttj ( a) {5. S3S3fe3 0 «» 
raPg?l 3±(C^$il^7-7^;^^2 6R- 

2. 26G-2. 2 6B-2-C#4>;ft.£fclP.affiB?:* 
UTV>*. H^^H^EPT^^n^H^^ (b) 
«. RW3K3 2ti<m.m-thW.Wfc\ 2±.lz&&2tlfc*) 
y—y <)V?tt1&2 6R- 1 . 26G-L 26B-1 

A^WT'^^ix^H^^^ (c ) (i. ASt VttW3£& 

Ksmi 2xmsiLx^ftBffi.m (b) «*?-7^ 

[00393 4fc, H5 ( b ) t*«SS3i^iJV^ 
T, («) (4. ^^-7^;^«*42 6R-2, 

26G-2, 2 6B-2t0il.'S®ia*Sr*t. ZtlhW 
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4. mmizLX. ®m<Q ti, *7?-y<ji>?mA 

26R-1. 2 6G-1. 26B-l(7)^jgia4ES-^ 

n-y hLT^4. ffifftcT) (r) fcL (0)<Dtj 

7 - v 4 >\> 9Mm £ 2 ESiiS L^#3fcco«^a^ £^ 

0-yM,TV>4. 

[0 04 0] l25fcS^§. *7-7^^i26R 
-1, 26G-1. 26B-1 (WT, K»««0j&9- 
7 t*7-y4/\s?ttm26R- 
2. 2 6G-2. 2 6B-2 (JilT, ^OlEB<0*9— 7 
^^«flkv^) k*it«W4k, &B3Kei(=*m 
T» (R«aW)*9-7-{;^««) X2^ (ffflPSBO 

4J: < 3&&4. 

[0041] KIMS 1 2±e0#7-7 <)l-?mW2 6 R 
-1, 26G-1, 26B-lfcS?Pg51 3JL<7);$7- 
7-<;^TO2 6R-2. 26G-2. 26B-2$-± 

SMtS-ttfc 0"f 4 - 1 te J: 0 m> t»* £ fctf-CS 4 . 
[ 0 0 4 2 3 <fcfc, *l6W^^3<OHSfi<OJg©(cJ: 

J^nicail&ftrtrcaK Lfc*WMHK4 <r>ij*7-y< 
)V?2 6 &®nm W LT & 0 , IS 2 OldfeO&JBfc: 
fc»t4ia3l=**iSLT^4. 

[0 04 3 3 mblZjfrrZolZ, R, G» BcO&a^ 
( a ) - ( d ) KMttO . 1 AtmcoKJ^OA 1 BfcPKSt 

rams 1 2&v»iyiw>'*.* mu o^>+*«w=fi*«t 

ffi«c9 2 0%^*#$CDl§Pg81 3#^j£$flTV*4. 
#B£ (a) — ( d) (Q&Sffil 2Rl/mnmi 3±fc 

a^-y 4iW2eimtf&inx^&. w#(a.)axf 

( d ) coRSflgi 2±<vmH- : Jx hJK4 o±ut. m 

3M»ftSK^eiMO»3e»tt*«ifc»S»0. 2ju 
mW;y;H«R (#)ffl*7-7-f;^ffm6R 
- 1 j6*»J«3*VO*4. Bsg ( a) RX/ (d ) eOBfJPSP 
1 3_ttett. |5lt<®§S?BEftl^^Sffl0^1ttt$: 
fltefcHSl. 1 ^m<or; 'J/^Ri*5-7 
**m2 6R-2jWft£S*i"0*4. /rJ-yifrftt 



5R26R-lfc26R - 2 kliRBSfcRI— 0<WC»(ft 
[00443 PISHcLTs WK (b') *>R»«1 2±?) 

(f§) ffl*5-7-fy^««2 6G-l3&g»J*SilTV^ 
*. B* ( b ) <7)fflPSf51 3±fctt. Ht<i8ji£ttA 
3^«ffl04HH«S£«;*.JfcffS 1 . 1 ju m<0T? U 
/WSW)Gffl*9-7 -t /^mA2 6 G- 2*<JBfi£§n-C 
V*4. *5-7^^MK26G-lfc26G-2tli 

TV>4. 

[00453 MM ( c ) cO&SflE 1 2±0mHs 

Sr«*.fc»SI&0. 2jumOT^y;WRfl5B (#) 
9-7^;U^«^2 6B-l*<^flfcS<lT^4. BiH 
( c ) cofflpasi 3±fctt. R&<SSraEfKA«^KS 
fflo$Bfc4*te*fll;lfcJf 3 l • l »m<nT? UMRob 
-f ;P^«^26B-2*^fi£$ixTV^4. ^ 
7-7^;^?#R2 6 B - 1 fc2 6B-2fci±^tlPI 

in^*7-7-f;P^2 6±{c:{i/f$SU0. 15xtmco 

I TOj&>^>i4*31«B2 4*Wlfi«il"C^4. 

[ 0 0 4 6 3 «rco«fc a fc*SdlW>JBflrcii. ®2cO^Jfi 

7-7-f7W^^Srffl^40Tii=3r<. (Miv-y 

^x*tL?timm*>ffl&mz&x^h. 

[0 047 3 Zo? ^ZblZj^KlW^JM^mmtX'^ 
4. SfrWCti. 4"f#a*<0R««12<0«*»ift»WS! 
□351 -ytlBSW 4*:tf>; : ~aPHPi?xMI*fiJWsli» 

•yfy/VX? t LTRIt^ 1 2 SrXyf-V^LfflPSP 
1 3SrJgfiK-T4. JJJV^T, RflflKl 2±tc«ofej»!BU 
^'Xh^4 Oi&^Xh^-^ LTJ?$0. 

M« 1 2 At^MBW^ hM4 0 ) ±T'J5S 0.2// 
m, g^PSB 1 3±T*$ 1 . 1 jumfttMM- 4. <J?V> 

fig-T4. Z<ni. 3 )\iZl,xn^tzij"7-y ^>v-9<nwM 
&kffln&T<7>ftffiZ&i>®5t,zmLt:i><7>b[imiz% 
4. 

[00483 *5Hfttf>ra!B-«i, 0 . 9 nmcr>mumk 
1. lAtm) fcjBjSl/CKWaWCWSO. 2um<7)*;7 

-y a nsfttftZBtfLLtztf. *7-7 ovtmww 

mmz x *) ttu&m&zmw-t 4 c t -cKst*fc wp* 



BEST AVAILABLE COPY 



!(7) 001-1 25094 (P200 1-125094A) 



J&4 0 £fflv >£ftb 9 IzZMtU 1 2 cOBi;?£$Wr £ -I 

[0049] mz. *ftBncr>&4<?>mmv>&mz£ z>m 

Bit* S^s^SSJi. W, 2 <09«6<ojg®<0*f|6]g8[ 
£1#St£WLTv^. ^ot, SS2^M<om*Si:^- 

CSit : 5r*|6jTflJBrL^i*]««4^* 5-7 4 M 2 
6Jfi^<0»r]S^^LTfcO. ^2<7)HM<O^SStt5(ti. 
03^«JCLTV^. dste. *fr&]*1£4±(;:^j£3ft 

fzmw*?-y j 2 b<r)-mzTU4mDL2mfr 

[0 0 50] m7RVm8 t,Zm-f i 3 tc. R, G< B<7) 
#BS ( a ) ~ ( d ) fctiiftO . 1 //m<Dffi£ff<0A 1 J$ 

ifeSPt<i#lB9gH«02 0 S^igPSP 1 3#J» 

j£$ftTV>£. (a) ~ (d) *>K»«1 2&V 

gflP^l 3±(;:#7-7 4>l^2 6jWgj££ft-C^.&. 

ftilfttfcfiS^JPSi&l . lum<7)R (ifc) m*7-y 
4;P?*m26R-l *OT & 1 2 ±.<D 4 @K)f twifi^ri*c 
©1TC»j£$ftT^.&. *7-7^WM2 6R-l 

njmmumim 1 2 oaa^** 2 5 « . 

(a) RXS (d) cOfflPSPl 3±Kli, |sJt<®aS?g 
S«^BM^?t!RFi4S:fili.^il$ 1 . 1 u mORffl 
#5-7 4^«^2 6R-2*^j£$ftT^.|>. #7 
-7 -f )V9M®2 6 R— 1 i: 2 6 R— 2 t 
^*mT7Bl£$ftT^6. 

- TO 0'5 r ] 'WWSDT.. WO b )*{it±; i£$Si&5l 

(tt) ffl#7-7 4^*m2 6G-l#R&ttgl 2± 

2 6 G - 1 cOJgfflWteKlftfc 1 2 <9®1f <Di& 2 5 
%■€•£>•&. Wit (b j tfOMPgpi 3±t=li. IHtOtji 
Mf B 5l^Sffl^?}^tt£<i;c*:IP£ 1 • 1 ^ m<7) 

*7-7^;^ttfi26G- lt2 6G-2i:(il5l^ 
H-*>*mTJBJS $ ft T ^ 2. . 
[0052]^c>It(c) SiiMiSEft^^ 

*7-7^^»^2 6B-l*<KSt«l 2±c94@S)9r 
fclS^r«s^T^$ftTV^. #7-7 Dl>?m®2 
6 B - 1 cOfiSBUfiRSflg 1 2 <0B»<0#> 2 5 %T'£> 

7-7 4/l<?m®2 6B-2WBlitZtiX^2>. *7- 

? 4)v?wm2<o B-i 1 2 6B- 2 titmmzm— <r> 

«WC»«SftT^«. Clft^^5-7^/U^2 6<±S 



must* hK4 6-CSi63iiftTfc •? . Tffl-(t$ftfca 
BHU^hJK4 6±Wi. U$#>0. 15Mm<0ITO 
*>£&l>*jim©2 4 #JBj£$ft-CV^ . 

[0053] cicoi a iz*mm<r>Bmxte. &3<o$m 
<r>mme> x ? KK&fSBfc ma&k x-A y-y ■< iv?<?m 

^xKmwLi 2±x%m*7-y -f >u?tt®<?>Gmz£ 

V^^#e>X?ft&Z®jEfcT&mzm®Z1ifLX 

[0054] Z.<0£ o Kffimz X *) , AS* LteftftOR 
M3t<Do-h. *7-7^/^OT26R-L 2 6 G- 

1. 2 6B-l*£SSifiLTRS*l£l 2-CK*hn>R*f 
3t4 2co8>j^2 5%i:^r0, 

tc:E«Rit<g 1 2T%.m-h&.mft4 4cop^ 

13%Xhtth. Z.1Xto<F>Wft%4 2. 4 4£«tt93fc*£ 
«H4<il25 (a) (c^U^feJKJlSCiittSH^^ 

(c> hnmztth. zo^i>zuzxr>m-^7~ 

y 4 M&iSMmZRfSmi 2±tg3PSi51 3tCffl^ 
Tt>. K»*l 2±t^PgBl3tT'S'5r-&7fc^f1t«0 

*t7-y iwznzztwx'nh. scat»tm 
nf$<7)mi®<7>mmitiz&mz&%x'$2>&. mrnmz 

m&§£mf%^Z b ted: o . K*S^*^gt L 
<i*5-B«?r^T-S J: 3 iz-thz b %>m^z^i, . 

[0055] xmmommtzxtnf . f^#OT^*><b 

[ 0 0 5 6 r £ hnfetZ&Vi - 

*$nt2 j ttc'o*=7-y < )V9tf®<7)jmm<»\kz$&t 

^{ct5V>TS«^fflPg8i:i--S.C:i:tcJ: , 9. RttfiT 
t SiSMT t +7>=5rfeWKKffl^f f> ft h WMW t SiS 

[0057] 2fs3saj!<±. jjEsaico^stcis^-ra^w 
ymimmxhh. mm. ±ism2^^4^nM^ 

JB®-C'ii, ^(6]S«4WcRSt«l 2£|gf7"C^£tf. 
^BBiiClfttcRR^-f, Hltc^t^«tdtc«r6l»«4 
S-SS^*fflltESL, 1TB5fi!l^TU>f»«2SriESLT 
mnMl 3*^fi£$ft^Sftf«l 2 SrUBtTt 

[00 58] 
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[®2 ] *«Hji7)ig2<7)iii6^©fcj; hmaaeMm 
h. 

[04 ] *^Hj(T)m2c7)|iStco^SI{cJ:SjeiSa^a 

[05 ] *w%<r>mv<r>%m<r>mmz£hmmjmw. 

0T'£>£. 

[06 ] *^^3to||ific7)^^cJ;^jKa^lSS 
0T-&S. 

[07 ] #?&BJjOSMcDHJfc^0«igteJ: ^JSS*^a 

[08 ] *mkom4<7)mm<oBmizj: hm^m^mm. 

[01 3 




[09] vt*<?>mimti7-m&m7Fmw.**<n&m 
[0io] mm&vzumnm&mxmmz-ttLeti 

[^COlKHfl] 

1. 200 f&Ili**r;gg« 

2, 2 02 TW'fSS 
4. 2 04 *tfflfi« 

6. 206 mxm 

10. 2 10 

1 2. 208 Stf ffi 

1 3 Kings 

14. 214 mihm 

16. 216 >— ;i^J 

18. 20. 218. 220 ffiBfctR 

22. 222 mmmm 

2 4. 22 4 

26. 226 #5— 

2 8. 228 jKBftHlt 

3 0. 23 0 Siift 

3 2. 23 2 S*f3K 

4 0. 4 6 jAmisiSxhtR 
212 ¥iffi££Ufcftg 



[02] 





BEST AVAILABLE COPY 



!(9) 001-1 250-94 (P200 1-1 25094A) 





[08] 



[09] 




21 e 




BEST AVAILABLE COPY 



(SO) >01-125094 (P2001-125094A) 



110] 



Y 

a eo 



aoo 



(o) 













Q 
































X 






























































s 




























> 






















































































































































B 





















































O.OO O.IO 0.20 0.30 0.40 0.60 0.00 0.70 



80 
70 
60 
BO 
40 
3D 1 
SO 

io 











1 










« 















<«> <*> (r) 



(b) 



(5i) int. ci. 7 i$s«ie-^ FI (##) 

G0 9F 9/30 34 9 GO 9 F 9/30 34 9D 

F?-A(##) 2H048 BA43 BA48 BB02 BB07 BB44 
2H091 FA02Y FA08X FA08Z FA14Y 
FA23Z FA42Z FBOO HA07 
HA10 HA12 LA15 LA17 LA18 
5C094 AA07 AA08 BA03 BA43 CA19 

" CA24 EA04EB02 ED03 ED11 ~ " ■:. 

ED14 

5G435 AAOO AA04 BB12 BB15 BB16 
EE27 EE33 FF03 FF05 FF08 
GG12 GG24 



BEST AVAILABLE COPY 



